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(57)Abstract: 
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JAPANESE PATENT APPLICATION LAID-OPEN No. Hei 7-23423 (1995) 

[0031] In FIG, 2, an image to be input is such that about thirty- 
screens per second are arranged in a time base direction, and 
the respective screens are called frames. An actual image 
signal is such that the respective frames are horizontally 
scanned from left to right and are scanned from up to down every 
other frames, namely they are scanned twice (interlace 
scanning) . In the case where a recording mode is a standard 
mode, .a brightness signal (Y) is composed of 720 pixels in 
horizontal direction x 480 pixels in vertical direction for each 
frame. Since color difference signals (R-Y, B-Y) are sampled 
with a sampling frequency which is 1/2 of the brightness signal, 
a number of pixels in the horizontal direction becomes 360 
pixels which is half of the brightness signal. Moreover, since 
the color difference signals are subject to a 1/2 decimation 
process in the vertical direction in a frame memory 32, a number 
of vertical pixels becomes 240 pixels which is half of the 
brightness signal, as well. Therefore, the color difference 
signal are composed of 360 pixels in horizontal direction x 240 
pixels in vertical direction. 

[0032] The frame is divided into macroblocks which is a basic 
unit of image encoding, and an image data compressing process 
is executed. Sizes of the macroblocks are common in all 
operation modes, namely, as for the brightness signal (Y) , 16 
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pixels in horizontal direction x 16 pixels in vertical direction, 
and as for the color difference signals (R-Y, B-Y) , 8 pixels 
in horizontal direction x 8 pixels in vertical direction. 
Blocks of these three kinds of signals are combined so as to 
form a macroblock. Since a DCT process is executed in a unit 
of a DCT block (corresponding to the aforementioned basic block) 
of 8 pixels in horizontal direction x 8 pixels in vertical 
direction, one macroblock is composed of totally six DCT blocks . 
Namely, the brightness signal is composed of four DCT blocks, 
and two kinds of color difference signals are composed of one 
DCT block respectively. 

[0033] Image data input from an input terminal 31 are first 
stored for one frame into the frame memory 32. However, the 
input image data are a brightness signal and two kinds of color 
difference signals, and as mentioned above, in the frame memory 
32, the 1/2 decimation process in the vertical direction is 
executed on the color difference signals. A shuffling circuit 
33 reads image data for one frame held in the frame memory 32 
in macroblock unit, and outputs the image data of the macroblock 
to a compressed block memory 34 and a quantization parameter 
generating circuit 43. At this time, the macroblocks are read 
not from continuous screen positions but from desultory screen 
positions so as to be output. This is because when a compressed 
data amount is controlled so as to be constant in a unit of a 
compressed block composed of a predetermined number of 
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macroblocks, if a compressed block is composed of macroblocks 
in continuous screen positions, in the case where contents of 
the images in those positions are fine pictures, namely, an 
information amount of the image data is large, image quality 
is greatly deteriorated due to data compression to a target data 
amount. Moreover, this is because in the case where, on the 
contrary, the contents of images in those positions are flat 
pictures, namely, an information amount of the image data is 
small, wastefulness due. to only compression to a determined 
target data amount is prevented from occurring. Namely, the 
shuffling circuit 33 executes a shuffling process for taking 
out macroblocks in desultory screen positions so as to average 
an information amount of image data per compressed block as much 
as possible. At this time, since sizes of one frame in the 
respective operation modes are different, the shuffling pattern 
generating circuit 40 switches the shuffling pattern which 
specifies screen positions in which macroblocks are 
successively taken out according to a recording operation mode 
signal input from an input terminal 39 so as to control the 
shuffling circuit 33. 

[0034] The image data which are output in macroblock unit from 
the shuffling circuit 33 ,are stored for a predetermined number 
of macroblocks into the compressed block memory 34. The 
compressed block size (a number of macroblocks composing the 
compressed block) varies in the respective operation modes, and 
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as mentioned later, the size varies with the respective 
compressed blocks even in one operation mode. A compressed 
block size generating circuit 41 switches a compressed block 
size according to a recording operation mode signal input from 
the input terminal 39 and compressed block numbers output from 
the shuffling circuit 33 so as to control the compressed block 
memory 34 and the quantization parameter generating circuit 43. 
[0035] Namely, in a standard mode, since the frame size is 45 
macroblocks in horizontal direction x 30 macroblocks in 
vertical direction (= 1350) and the compressed block size is 
five macroblocks constantly, one frame is composed of 270 
compressed blocks. (= 1350 -s- 5) . Moreover, in a long-time mode, 
since the frame size is 30 macroblocks in horizontal direction 
x 30 macroblocks in vertical direction (= 900) and the 
compressed block size fluctuates as 7, 6, 7, 7, 6, 7 one 
frame is composed of 135 compressed blocks (= 900 -s- ( (7 + 6 + 
7) / 3) ) . Further, in a high-definition mode, since the frame 
size is 72 macroblocks in horizontal direction x 65 macroblocks 
in vertical direction (= 4680) and the compressed block size 
fluctuates as 9, 8, 9, 9, 8, 9 one frame is composed of 540 

compressed blocks (= 4680 ((9 + 8 + 9) / 3) ) . 
******* 

[0042] As mentioned above, in the high-definition mode and the 
long-time mode, although the compresaed block size fluctuates, 
a compressed data amount per compressed block is constant in 



all the operation modes, and the compressed block size is set 
to be comparatively small . For this reason, a processing amount 
required for information amount control in compressed block 
unit is reduced so that the circuit scale can be smaller than 
the conventional one. 

[0047] FIG. 4 is a diagram showing macroblocks composing a 
compressed block in the standard mode. 270 compressed blocks 
with fixed size composed of 5 macroblocks are generated from 
one frame composed of 45 macroblocks in horizontal direction 
x 30 macroblocks in vertical direction. Since compressed data 
of 27 compressed blocks are recorded on one track, compressed 
data of one frame are recorded on 10 tracks. 

[0048] FIG. 5 is a diagram showing macroblocks composing a 
compressed block in the long-time mode. 135 compressed blocks 
with variable sizes composed of 6 or 7 macroblocks are generated 
from one frame composed of 30 macroblocks in horizontal 
direction x 30 macroblocks in vertical direction. Since 
compressed data of 27 compressed blocks are recorded on one 
track, compressed data of one frame are recorded on 5 tracks . 

[004 9] FIG. 6 is a diagram showing macroblocks composing a 
compressed block in the high-definition mode. 540 compressed 
blocks with variable sizes composed of 8 or 9 macroblocks are 
generated from one frame composed of 72 macroblocks in 
horizontal direction x 65 macroblocks in vertical direction. 
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Since compressed data of 27 compressed blocks are recorded on 
one track, compressed data of one frame are recorded on 20 tracks . 
However, in the long-time mode and the high-definition mode, 
the respective compressed block sizes are determined so that 
a total of macroblocks composing continuous three compressed 
blocks shown by A, B and C becomes constant. 
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